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Objectives:
1.To evaluate incidence of malnutrition in critically ill children
admitted to PICU.
2.To find the change in anthropometric indices mainly weight in
critically ill children after illness phase in PICU.
3.Impact of enteral nutrition on outcome of child.
Study Design: Prospective observational study conducted in pediatric
intensive care unit over a period of 6 months from 1/02/2024 to
31/07/2024.
Results and Conclusions: The findings demonstrated that malnutrition
was prevalent among children admitted to PICU. Girl children were
especially affected more than boys.Early start of enteral nutrition
(within 24 hours) can reduce the overall mortality rates and ICU stay in
normal and malnourished children therefore the practice must be
encouraged with proper protocols especially in intensive care units.
Limitations of the study: Our current study has limitations that
include small sample size, patient heterogenicity, variable disease
severity, lack of information on baseline nutritional status and
insufficient statistical power for analysis.
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Introduction:-

Anthropometric evaluation is a simple method to evaluate the nutritional status of a child. It has advantage of being
applicable to all patients, it is non invasive and non expensive. But parameters like weight can be affected by
variation in composition of body like dehydration and oedema. Other biochemical parameters like cholesterol and
lipoproteins, blood sugar levels, pre-albumin, transferrin (all increase with enteral nutrition) were not taken into
consideration. The target of this study was to emphasis the importance of early enteral nutrition in children requiring
more than 2 days in intensive care unit.Hence after stabilization of acute phase, early nutritional support preferably
enteral nutrition should be an integral part of pediatric critical care.4,5

There is scarcity of literature in nutrition inpediatric critical care in India.This study aims to study the incidence of
nutrition in pediatric intensive care units and measures to increase nutrition and there impact on outcome.

However various studies have found that the actual delivery of enteral nutrition is less as compared to what is
needed due to lack of feeding protocols, delay in initiation and stopping enteral nutrition in case of a procedure or an
untoward event.6,7 Covid 19 pandemic has increased both underweight and obesity.

Aims and objectives of the study:
1. To study nutrition in critically ill children and their impact on anthropometric indices and outcome.

Objectives:-

1. To evaluate incidence of malnutrition in critically ill children admitted to PICU.

2. To find the change in anthropometric indices mainly weight in critically ill children after illness phase in PICU.
3. Impact of enteral nutrition on outcome of child.

Methodology:-
Ethics committee approval for the study was obtained. Ours was a prospective cohort study conducted in pediatric
intensive care unit.

Inclusion criteria:
1. All children aged 1 month to 12 years admitted in PICU with icu stay > 2 days were enrolled and data collected
for 107 patients.

Exclusion criteria:

1. All children aged 1 month to 12 years in PICU with pediatric intensive care unit stay < 2 days
2. Children with conditions contraindicated for enteral nutrition.

3. Children on chronic steroids or diuretics, or with ascites and edema

At an estimated prevalence of 50 % malnutrition at PICU with 10 % error rate and 95% Confidence interval and
adjusting 20 % loss to follow up, sample size of 107 was calculated.*®

Data was collected of 107 patients including demographics, weight, PICU length of stay, duration of mechanical
ventilation, mortality data, day of starting enteral nutrition(within 48 hours of admission), main system involved in
illness. Weight was noted at admission and while shifting out of ICU using WHO and IAP growth charts.®*The end
point was discharge from PICU for each patient. The entire data was checked for errors, inconsistencies and
omissions.Anthropometric nutrition assessment was performed among enrolled children at PICU admission and
discharge. Nutrition status was determined from the Z-scores of weight-for-height(WHZ), weight-for-age (WAZ),
length/height-for-age (HAZ), body mass index-for-age (BAZ, for children elder than 5 years), based on the World
Health Organization child growth standards (8,9)

Malnutrition was defined for cases in which rates lower than —2 Z scores, whereas severe malnutrition was attributed
in cases below —3 Z scores.
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Statistical Analysis:

Univariate analysis was performed to assess the independent risk of mortality and extended stay. Categorical
variables were compared using chi-square test and continuous parameters were compared using Mann Whiteny p
test since the data was not normally distributed. The analysis was performed using IBM SPPS Statistics Version 20.

Results:-
There were 55 male children and 52 female children. 40.2 % children were in age group > 6 months to 5 yrs.

Average age was 4.3 + 3.9 years.

Youngest patients was 40 days old whereas eldest was 12 yrs old.

39.1% children under 6 months showed Failure to thrive.

20.9 % in age group 6 months-5 years were MAM and 34.9% were SAM. 43.9% children > 5yrs were
underweight or shunted.

Majority (25%) cases had CNS involvement. It was followed by RS with 22%.

8% had anemia and Gl involvement each.

5% had endocrine disorders and sepsis each.

Incidence of malnutrition was found to be 52.3% (56/107) at PICU admission. Of 56 malnourished children
34(60.7%) were girls (p<0.01) which suggests very high incidence among girl children.

In other age groups malnourishment was comparable.

Percentage of mortality was 21.4% in malnourished children compared to 5.9% in normally nourished children
which was significantly higher. (p<0.05)

Weight loss during the stay was noted in (91/107) 85% children and it was slightly higher in normal children
compared to malnourished. (p>0.05)

We performed univariate analysis and it was found that children (>6 months to < 5 years) having SAM was
independent risk factor for mortality with Odd’s ratio 6.5.

Being malnourished (of any type) under 5 years was also an independent risk factor with OR 29.9.

Being malnourished (of any type) in all age groups was also an independent risk factor with OR 3.57

Delayed start of enteral nutrition or not starting enteral nutrition was independent risk factor for mortality with
OR=9.85.

Mechanical ventilation with OR 5.21 was also an independent risk factor.

Average stay in ICU (days) was higher in malnourished children, in children who were started enteral nutrition after
24 hours or were not started enteral nutrition at all and the children who survived. However these differences were
not statistically significant using non parametric tests.(Mann Whiteny p test) (p>0.05)

Conclusions:-

1.

2.

3.

The findings demonstrated that malnutrition was prevalent among children admitted to PICU. Girl children
were especially affected more than boys.

Moreover, children who were severely ill received delayed enteral nutrition in general resulting in poor
outcomes.

There was high rate of overall mortality in ICU and increased risk among malnourished in all age groups .
Triaging of the patients at PICU is very important and special emphasis on malnourished children be given in
resource limited hospitals for improved outcomes.

Early start of enteral nutrition (within 24 hours) can reduce the overall mortality rates and ICU stay in normal
and malnourished children therefore the practice must be encouraged with proper protocols especially in
intensive care units.

Delayed start of enteral nutrition or not starting enteral nutrition significantly increased the risk of mortality and
insignificant risk of additional stay at ICU.

Nutritional assessment on admission to PICU is important to identify at risk patients and limited resources can
be directed towards them. There is need of appropriate nutritional protocols in icu. Nutrition support team or a
dietician should be available in picu team for optimum nutrient delivery for each patient.

Nutrition is generally inadequate in mechanically ventilated children.Intake of a higher percentage of dietary
energy via enteral route was associated with improved survival.

EN remains the preferred route for nutrient delivery

. Nutrition support team or a dietician should be available in the PICU team for timely nutrition screening and

optimum nutrient delivery for each patient.
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11.

12.

After initial stabilization of patient,nutritionalrehabilitationis the cornerstone of a positive outcome.Overall
mortality was 15/107 (14.01%).
Under 5 mortality was (10/66) 15.1% whereas above 5 years it was (5/41) 12.2%.
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